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ABSTRACT Serum cholesterol, triglycerides, HDL cholesterol, and LDL cholesterol were estimated in 30 medical students 
exposed to examination stress. All the parameters were estimated using commercial kits adopted to auto analyser. 

Data was statistically analysed using the paired t test. Serum triglycerides exhibited a significant increase during examination stress. HDL to 
total cholesterol ratio was significantly decreased during stress. There is no significant change in serum cholesterol levels. Serum cholesterol 
levels have been variable in different studies. The rise in triglycerides seem to be due to stress induced changes in hormonal levels causing 
peripheral lipolysis. Further work is needed to correlate the short term effect of stress on lipid profile and the beginning of development of 
atherogenic changes.
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INTRODUCTION
Man is exposed to various kinds of stressors in day to day life. 
The stress response can be an asset for rising level of perfor-
mance. But, if stress becomes persistent it may produce physical 
or psychological damage over time. Stress has been labeled with 
many behavioural factors as anxiety, hostility, depression, emo-
tional distress and tension (1). It may result from stressful events 
in themselves or person’s perception of them (2).

Epidemological investigations have implicated certain biochemi-
cal, physiological, and environmental factors in the pathogenesis 
of ischemic heart disease. The biochemical features reflecting 
the stress levels in serum cholesterol is recognized as a major 
risk factor in coronary artery disease. Increase in serum choles-
terol have been observed in tax accountants under seasonal oc-
cupational pressures. Subjects with CHD have been reported to 
exhibit significant elevations in baseline serum cholesterol con-
centration prior to and during stressful situations (3).

Studies have shown changes in levels of lipids in response to 
various types of stress. Mental stress does affect the lipid levels. 
Chronic exposure to stress may imply sustained lipid elevations 
(3, 4). Examination stress is a well documented stress (1). The 
aim of this study was, therefore, to study the effect of examina-
tion stress on lipid profile in healthy medical students. 

MATERIAL AND METHODS
Thirty healthy medical students including 17 males and 13 fe-
males aged between19-22 were selected by random sampling 
from 120 students for the study. Exclusion criteria was hyperten-
sion, smoking, addiction to drugs and tobacco chewing. Written 
informed consent was obtained from the participants.

Fasting blood samples were drawn in the morning from antecu-
bital vein and serum was separated. All biochemical parameters 
were estimated by enzymatic method (cholesterol esterase / oxi-
dase / peroxidase method). Normal values of serum cholesterol 
are 130-200mg/dl. (5) Serum triglycerides were determined us-
ing the GPO / PAP method (glycerol phosphate / oxidase / per-
oxidase method). Normal values are 30-170mg/dl/ (6) HDL cho-
lesterol was determined using the phosphotungstate method. 
Normal values are 35-70mg/dl. LDL cholesterol was calculated 
was using Friedwald’s equation (7). LDL cholesterol = Total Cho-
lesterol – HDL cholesterol – Triglycerides / 5. Normal LDL cho-

lesterol levels are 130mg/dl.

The first sample was collected 2 months before the examination 
when the students were not under academic stress and it served 
as control. The second sample was drawn one day prior to com-
mencement of professional examination. The mean of difference 
of values obtained at both occasions were calculated and statis-
tically analysed using paired ‘t’ test.

RESULTS AND DISCUSSION
In The present study, serum cholesterol, triglycerides and se-
rum lipids of 17 males and 13 females students were estimated 
on two occasions, during examination and two months before 
the exams. Statistical paired ‘t’ test was used to find out the ef-
fects of stress of lipid profile and changes in parameters were 
analyzed. There was highly significant increase in levels of tri-
glycerides by 7.05mg/dl than the non stress levels. HDL choles-
terol levels showed a significant decrease in response to stress 
(p<0.01) (TABL-1). The ratio of HDL / total cholesterol was sig-
nificantly decreased. The serum levels of total cholesterol were 
higher by 3.17mg/dl during stress as compared to non stress pe-
riod though not statistically significant. LDL cholesterol levels 
were increased by 3.6mg/dl though not significant (TABLE-2).

With the increased incidence of coronary heart disease there 
has been a concern about the cause effect relationship between 
stress, cholesterol-lipid lipoprotein metabolism and atheroscle-
rosis (8). Various studies have been conducted to examine lipids 
and lipoproteins under different stressors. In a study conducted 
to examine lipids and lipoproteins under different stressors. In a 
study conducted on twelve medical students Agrawal et al found 
a significant increase in triglyceride and cholesterol levels due to 
examination stress (1). Wertake et al have shown as significant 
rise in cholesterol from a control period to a stress period in 44 
medical students undergoing examination (9). Ghulam et al did 
not find significant change in cholesterol levels during examina-
tion stress though there was a significant increase in triglyceride 
levels and decrease in HDL cholesterol levels. Thus the effects of 
stress on serum cholesterol seem to be variable. In the present 
study there was a clear and significant rise in the present study 
there was a clear and significant rise in the levels of serum tri-
glycerides from control to preexamination period. Mental stress 
influences lipid and lipoprotein concentrations (11, 12). These li-
pid and lipoprotein changes have been attributed to the effect of 
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epinephrine on lipoprotein lipase, hepatic lipase, and hormone 
sensitive lipase activities. Lipolysis is stimulated by mental stress 
through beta adrenoreceptors (13). This could explain the rise in 
serum triglyceride levels during examination stress.

Cortisol is the hormone associated with temporary stressful 
situations. Situations, often of a challenging or unpleasant na-
ture evokes an increase in serum Cortisol and also an increase 
in serum cholesterol. An excess of Cortisol in the blood stream 
has been associated with a rise in serum lipids and cholesterol 
(4). Increase in serum cholesterol during time of stress could act 
as a potential source of adrenal steroids required to cope with 
stressful stimuli. Studies of Wertake et al and Agrawal et al have 
shown that serum cholesterol levels returned to normal after 
examination. Some investigators have shown that exposure to 
short term mental elicits hemoconcentration which is associ-
ated with increase in serum lipid concentration (11). 

In addition to the concentration of cholesterol the manner in 
which it is distributed or transported in the blood is associated 
with risk of development of coronary heart disease. The preva-
lence of CHD appears to increase with increasing levels of LDL 
cholesterol and decreases with increasing levels were increased 
in response to examination stress. HDL levels were significantly 
decreased and also the HDL / total cholesterol was significant-
ly decreased. HDL cholesterol retards the progression of ath-
erosclerosis by transporting cholesterol out of the arterial wall. 
Body Cholesterol pool size was negatively correlated with HDL 
cholesterol concentration (8, 10). Low HDL cholesterol is a com-
mon antecedent to clinical CHD.

Mirka et al have postulated that Neurogulin-1 genotype moder-
ates the association between job strain and atherosclerosis in 
young men (14). Therefore, the mechanisms and consequences 
of stress induced alterations for lipids and other biological risk 
factors may differ from population to population. There may be 
several potential mechanisms through which stress may affect 
cardiac health and produce clinically significance changes rela-
tively late in life. It was not possible to make any dietary assess-
ments in the present study. Much remains to be learned of the 
environmental, genetic and behavioral factors which influence 
blood lipid concentration.

CONCLUSION
In our study lipid profile of thirty medical students was done 
during examination and stress free period. It was revealed that 
changes in levels of blood lipids occurred in response to exami-
nation stress. Whether these changes are clinically significant 
is yet to be known. Further work is needed to study the conse-
quences of such short term variation in response to stress. Fol-
low work is needed to study the consequences of such short 
term variation in response to stress. Follow up study for a long 
period may be conducted to see for early onset of atherogenic 
changes related to blood lipid levels during stressful life events 
occurring from time to time. The inability to adapt to stress may 
be associated with the onset of depression and anxiety. These 
psychological stress variables probably influence the levels of 
standard risk factors for CHD. Hence psychological factors along 
with socioeconomic problems, especially of students coming 
from rural interiors, needed to be studied.

TABLE 1: Mean values and SD of parameters of lipids profile 
in subjects during stress and before stress. 

VARIABLES
BEFORE 
STRESS
MEAN± SD

DURING 
STRESS
MEAN± SD

P VALUE

Total cholesterol 
mg/dl 137.68±17.37 140.85 ±16.35 NS

Triglycerides
mg/dl  55.25±12.49 62.3±13.46 P˂0.001

HDL-C
mg/dl 47.92± 8.19 44.55±7.52 P˂0.001

LDL-C
mg/dl 79.16±16.03 82.76±13.38 NS

HDL-C/TC 0.35±0.06 0.32±0.06 P˂0.006

TABLE 2: Percentage increments in levels of lipid profile pa-
rameters during examination stress  

VARIABLES
BEFORE 
STRESS
MEAN± SD

DURING 
STRESS
MEAN± SD

MEAN 
DIFFER-
ENCE

% 
CHANGE 
DURING 
STRESS

Total choles-
terol mg/dl 137.68±17.37 140.85±16.35 3.17 2.30%  

Increase

Triglycerides
mg/dl  55.25±12.49 62.3±13.46 7.05 12.76%  

Increase *

HDL-C
mg/dl 47.92± 8.19 44.55±7.52 -3.38 7.05%  

Decrease*

LDL-C
mg/dl 79.16±16.03 82.76±13.38 3.60 4.54%  

Increase

* P˂0.001

REFERENCES
1. 	 Agrawal V, Gupta B, Singal U et al. Examination stress : changes in serum choles-

terol, triglycerides and total lipids. Indian J Physiol Pharmacol 1997; 41(4): 404-

408.

2. 	 Rosengren A, Orth-Gomer K, Wedel H, et al, Stressful life events, social support, 

and mortality in men born in 1933, BMJ 1993; 307;: 102-1105.

3. 	 Francis K. Psycholgical correlates of serum indicators of stress in man: A longi-

tudinal study. Psychosom Med. 1979; 41(8): 617-625.

4. 	 Qureshi G, Seehar G, Zardari M et al. Study of blood lipids, Cortisol and haemo-

dynamic variations under stress in male adults. J Ayud Med Coll Abbottabad 

2009; 21(1): 158-161.

5. 	 Allain C, Poon L, Chan C et al. Enzymatic determination of total serum choles-

terol. Clin Chem 1974; 20(4): 470-475.

6. 	 Bucolo G. and Harold D. Quantitative determination of serum triglycerides by 

the use of enzymes. Clin Chem 1973; 19(5): 476-482.

7. 	 Miller N, Forde O, Thelle O, Mjos O. High density lipoprotein and coronary heart 

disease. A prospective case control study. Lancet 1977; May 7: 965-970.

8. 	 Cardiovascular Disease Risk Factors: Report of WHO study group / Geneva, 

World Health Organization 1994 (WHO Technical Report Series No. 841).

9. 	 Wertake P, Wilcox A, Haley M et al. Relationship of mental and emotional stress 

to serum cholesterol levels. Pro Soc Exp Biol Med 1958; 97: 163-165. 

10. 	 Henry J. Mechanisms by which stress can lead to coronary heart disease. Post-

graduate Medical Journal 1986; 62: 687-693.

11. 	 Muldoon MF, Tracy B, Patterson S et al. Effects of acute psychological stress 

on serum lipid levels, hemoconcentration and blood viscosity. Arch Intern Med 

1995; 155(6): 615-620.

12. 	 Lefur C, Romon N et al. Influence of mental stress and circardian cycle on post-

prandial lipemia. Am J Clin Nutr 1999; 70: 213-220.

13. 	 Fakhari A, Mohammed E, Shiva S et al. Effects of mental stress on serum triglyc-

eride level. Res J Biol Sci 2007; 2(4): 476-478.

14. 	 Mirka H, Marko E, Sampsa P et al Neuroglin-1 genotype moderates the associa-

tion between job strain and early atherosclerosis in young men. Annals of Be-

havioral Medicine 2007; 33(2): 148-155.


